Introduction: Rheumatological findings and rheumatic diseases may be associated with hepatitis virus infection. This study assessed the frequency of these manifestations in a reference unit in Acre, Brazil. Methods: This was a cross-sectional study with a convenience sample of patients having their first consultation at the rheumatology outpatient clinics of a referral unit in Rio Branco, Acre, from March to November 2017. Sociodemographic, clinical, laboratory, and imaging data registereds using a standardized questionnaire form. Results: Among the 600 patients with rheumatic complaints, 3.0% were newly diagnosed with hepatitis B virus (HBV) or hepatitis C virus (HCV), and 8.7% were previously diagnosed with hepatitis. Among the 70 patients with hepatitis, 54.3% were carriers of HBV and 45.7% of HCV. For patients infected with HBV and HCV, arthralgia was the most prevalent rheumatic manifestation in 97.4% and 90.6%, followed by myalgia in 81.6% and 65.6%, and arthritis in 26.3% and 40.6% of patients, respectively, according to the descriptive analysis performed using the Statistical Package for the Social Sciences software. In comparative analyses using the chi-squared test, despite the fact that fibromyalgia was the most prevalent rheumatic disease only the Rheumatoid Arthritis there were differences in distribution between the carriers of HCV (18.8%) and HBV (2.6%). According to the Fisher's exact test, hypothyroidism was the most frequent comorbidity in patients with HCV (21.9%). Conclusions: An increased frequency of musculoskeletal manifestations, better than those reported in the medical literature, in patients infected with HBV and HCV was observed.
INTRODUCTION
Viral hepatitis B and C are considered a significant public health problem. The World Health Organization estimates that 240 million people are chronically infected with hepatitis B virus (HBV) and approximately 150 million with hepatitis C virus (HCV) 1, 2 .
In Brazil, from 1999 to 2016, more than 212,000 hepatitis B and 319,000 hepatitis C cases were confirmed, and in 2016, the detection rates in Brazil were 6.9 and 13.3 per 100,000 inhabitants, respectively, for HBV and HCV 3 . Regarding the State of Acre, these rates were higher for HBV (40.3/100,000 inhabitants) and similar for HCV (12.9/100,000 inhabitants) 3 .
The HBV and HCV infections primarily affect the liver; nevertheless, several studies significantly describe extrahepatic clinical findings, including rheumatic, hematological, renal, dermatological, neurological, and other systemic autoimmune disorders [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . The origin of these rheumatological manifestations involves a disruption in the immune system caused by the tropism of these viruses for lymphoid cells 4, 16 , and their association with rheumatic diseases such as mixed cryoglobulinemia or other vasculitis, rheumatoid arthritis (RA), systemic lupus erythematosus, fibromyalgia (FM), Sjögren syndrome, and other rheumatic conditions has also been described [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] .
It is challenging to determine whether rheumatic symptoms such as arthralgia and arthritis occur due to HCV or HBV primary chronic infection or due to a secondary process of rheumatic disease development, but it is important to make this distinction considering that specific treatment against the virus may lessen/bring an end to rheumatic complaints, similar to other treatment modalities, as they may also worsen the symptoms of rheumatic diseases, making the clinical scenario confusing 10, 14 .
Considering the high prevalence of rheumatic complaints in the general population and that patients diagnosed with hepatitis may present different rheumatic disorders within their clinical spectrum, it is believed that these could be the first manifestations of a clinically silent hepatic disease, leading to a late hepatitis diagnosis when they are not investigated, which increases the likelihood of complications 4, 5, 9, 10 . Therefore, this study aimed to assess the frequencies of rheumatological findings and rheumatic diseases in patients infected with HBV or HCV treated at an outpatient reference health unit in the Brazilian Amazon, in addition to describing their clinical and epidemiological profiles.
METHODS
This was a cross-sectional study comprising a convenience sample, conducted at the Rheumatology Outpatient Care Department and the Specialized Care Service ("Serviço de Atenção Especializada"-SAE), which is considered to be the reference center in hepatology and infectious diseases in the State of Acre. Both are located in "Hospital das Clínicas de Rio Branco," Acre, Brazil. All patients aged greater than 18 years who were newly diagnosed with viral hepatitis B or C and who were referred to their first consultation at rheumatology outpatient clinics for the evaluation of rheumatic complaints and patients who were already cared for with a previous diagnosis of HBV or HCV having rheumatic complaints from March 2017 to November 2017 were included in the study. Patients who did not undergo all the requested examinations for the assessment of rheumatic disease, Indian patients, pregnant women, and HIV virus carriers were excluded from the study. All patients were interviewed after obtaining an informed consent form, and their data were registered in a standardized questionnaire form containing the results of the requested medical examinations, which were conducted at the clinical pathology laboratory of the aforementioned hospital (Figure 1) .
The rheumatic complaints were considered and included in the study when they were reported for a period of more than 3 months. The Visual Analogue Scale (VAS) for pain was used in all patients as a one-dimensional instrument to assess pain intensity. In this scale, one end of the line was marked with "no pain" and at the other, with "worst pain imaginable" 29 . The patient was subsequently asked to evaluate and mark the pain present at that time.
The arthralgia symptom was considered and included in the study when it was reported for a period of more than 3 months and when it had a VAS score of ≥ 5, which is considered as a moderate to high pain, relatively leading to a functional limitation.
To evaluate the results of the requested examinations, a return visit was scheduled for each patient after 60 days, at the most. Those with serology reactive to hepatitis B or C who did not have a previous viral hepatitis diagnosis were referred for a consultation within a week with an infectious disease specialist or gastroenterologist at the SAE for the confirmation of the HCV infection (quantitative HCV-ribonucleic acid [HCV-RNA]) and follow-up for HBV infection (quantitative HBV-deoxyribonucleic acid).
The final diagnoses were as follows: (a) HBV infection (reactive hepatitis B surface antigen), (b) HCV infection (reactive anti-HCV and HCV-RNA with viral load detection), (c) rheumatological manifestation considered as extrahepatic manifestation of hepatitis (this assessment was established after the exclusion of other autoimmune conditions [RA, systemic lupus erythematosus, Sjögren syndrome, other forms of vasculitis] and FM, according to the well-established criteria by the American College of Rheumatology [ACR] for the definition or exclusion of rheumatic diseases 30 , or yet the presence of other disorders that justified the rheumatic complaints), and (d) overlapping of rheumatic disease and hepatitis B or C virus infection (for cases in which the patient met the serological hepatitis criteria and ACR criteria for rheumatic disease alike).
Data were evaluated using the Statistical Package for the Social Sciences version 23.0 software through descriptive analysis consisting of average, standard deviation, and frequencies calculation. Pearson's chi-squared test was used to compare proportions between subgroups (HBV versus HCV). For the 2 x 2 tables, in which the expected values were below 5, Fisher's exact test was performed, and when the expected values were higher than 5, the usual chi-squared test was used. p<0.05 was considered statistically significant.
This study was approved by the Research Ethics Committee of "União Educacional do Norte," UNINORTE (registration number: 1.938.922) on February 22, 2017.
RESULTS
From March to November 2017, 600 patients referred for rheumatic complaints were evaluated, resulting in a new diagnosis of viral hepatitis B or C in 18 patients (3.0%) and having 52 patients (8.7%) already under treatment. for these viral hepatitis. Hence, a total of 70 patients were included in the study. Among these patients, 74.3% were previously diagnosed with hepatitis, and 25.7% had a new diagnosis of hepatitis B or C. Thirty-eight patients (54.3%) were diagnosed with hepatitis B and 32 (45.7%) with hepatitis C.
The average age of the patients was 55.7 years, ranging from 29 to 73 years among patients with HBV and from 49 to 84 for HCV carriers, with women: men ratios of 32:6 and 27:5, respectively. Moreover, 64.3% (56/70) of patients stated that they had completed the secondary level as their maximum educational grade level, and majority of the patients lived in the City of Rio Branco, the state's capital, for both the hepatitis B (76.3%) and hepatitis C groups (78.1%) ( Table 1) .
Regarding rheumatic complaints, arthralgia was the most prevalent manifestation for patients with both HBV (97.4%) and HCV (90.6%) infections, and the frequency of rheumatic complaints had no statistically significant difference between the groups according to statistical analysis.
No significant difference in VAS scores for pain was observed between the groups. The mean VAS was 7.388, and the patients were distributed as follows:
• VAS 1-3 (mild pain): 2.6% of HBV patients and 9.4% of those with HCV • VAS 4-6 (moderate pain): 28.9% of HBV patients and 15.6% of those with HCV • VAS 7-10 (intense pain): 68.5% of HBV patients and 75% of those with HCV Hypothyroidism was the only comorbid condition that presented a significant difference regarding its frequency between the HCV (21.9%) and HBV (2.6%) groups (p=0.020) ( Table 2) .
Fibromyalgia was the most frequent rheumatic condition, occurring in 42.9% of patients. Despite the difference in percentage regarding the existence of rheumatic diseases between HBV and HCV carriers, only their RA frequency had a statistically significant result, being more commonly found among carriers of HCV (p=0.042) than that of HBV. From the whole sample, 40% of patients presented with nonspecific symptoms, which were considered to be extrahepatic disorders associated with viral hepatitis, considering that they did not meet the diagnostic criteria for any of the rheumatic diseases ( Table 3) .
Among the HBV carriers, 3 patients (7.9%) had coinfection with hepatitis D virus. Of these, the first patient was diagnosed with HBV-associated RA, with initial symptoms of arthralgia and arthritis. Since his viral load was low, treatment for hepatitis was not required, and his symptoms improved with specific medication treatment for rheumatic disease. The second patient had severe muscle pain as an extrahepatic symptom associated with HBV, which showed significant improvement after antiviral treatment with entecavir. The third patient reported complaints of generalized myalgia and arthralgia, meeting the criteria for the diagnosis of FM associated with HBV, but antiviral treatment was not necessary because the patient had a low viral load, with improvement of symptoms after specific treatment for FM.
Most of the patients presented with an HBV viral load below 2,000 UI/ml (55.3%), 42% underwent treatment with antiviral drugs, 57.9% were inactive carriers (chronic hepatitis B phase 3), and 39.5% were in phase 4 or viral reactivation. Only one patient experienced chronic hepatitis phase 2 (immuneclearance), and none of the patients experienced the first phase of the disease (immune-tolerance).
There was no association between HBV viral load values and the frequency of arthralgia (p=0.174), arthritis (p=0.140), cutaneous findings (p=0.174), and myalgia (p=0.073).
Among the HCV carriers, 60% presented with detectable viral load, 34.4% of which had viral load ranging between 4/7 100,000 and 1,000,000 UI/ml, and 25% had viral load over one million copies. Regarding genotypes of hepatitis C, genotype 1a was the most prevalent (47%), followed by 3a (28%) and 1b (25%), and statistical association with the presented rheumatic manifestations was not observed.
Additionally, there was no statistical association between the categories of HCV viral load values and the frequency of arthralgia (p=0.174), arthritis (p=0.477), cutaneous findings (p=0.583), and myalgia (p=0.403).
DISCUSSION
Previous studies have demonstrated that musculoskeletal symptoms are among the most common extrahepatic manifestations of patients with HCV and HBV [4] [5] [6] [7] . Little is known about the frequency of these extrahepatic manifestations in Brazil, although 57% of patients had myalgia and 50% presented with myalgia in a recently published study from São Paulo with HCV carriers 6 . Other studies regarding HCV described arthralgia in 6.5% to 57%, myalgia in 1.3% to 61%, and arthritis in up to 5% of patients 6, [13] [14] [20] [21] [22] . In HBV carriers, a frequency of arthralgia ranging from 3% to 53%, myalgia in 3% to 58%, and arthritis in less than 2% has been reported 12,18,24 .
Therefore, this study presents a high frequency of musculoskeletal manifestations, superior to those reported in the medical literature, for HBV-and HCV-infected patients, resulting in frequencies of 97.4% and 90.6% for arthralgia, followed by myalgia in 81.6% and 65.6%, and arthritis in 26.3% and 40.6%, respectively, for HBV and HCV infection. These findings may be the result of sampling bias and are possibly overestimated in this Rio Branco study, considering that the selected patients presented with rheumatic symptoms and only then were they referred to a consultation with a rheumatologist. Another possible reason for these results was the active investigation of these symptoms, even if there were no statistical differences between the groups, hypothetically due to sample homogeneity. There is also a possible underestimation of these complaints in other studies given that these manifestations are not systematically investigated in all healthcare services, probably attributable to its subtle and frequently subclinical course 4, 6, [11] [12] .
It is worth noting that 40% of this patient sample had nonspecific rheumatic complaints, which were not consistent with any specific rheumatic disease, probably as a consequence of viral replication. El Garf et al. 20 in Cairo, Egypt, also distinguished these complaints in 157 HCV carriers and reported a 62% frequency of concurring rheumatic disease and 38% of extrahepatic manifestations. Distinguishing these rheumatic complaints between extrahepatic manifestation and rheumatic disease is important for therapeutic decision, considering that a variety of drugs for the treatment of rheumatic diseases are hepatotoxic and a successful antiviral treatment may lessen/ bring an end to rheumatic symptoms 4, 6, 27, 28 or even triggering symptoms. For instance, 36% of patients with HCV infection included in the Rio Branco study had been previously treated with interferon (IFN), which is associated with some musculoskeletal symptoms and recognized as a triggering or exacerbating factor for rheumatic diseases, thus contributing to an increased frequency of complaints 4, 7, 11 .
Regarding rheumatic diseases, there was a higher prevalence of FM among the patients in this study (42.9%), a finding that is consistent with the results of other studies, as reported by Ozsahin et al. 24 and Yazmalar et al. 25 with 22.0% and 32.2%, respectively, for HBV patients and by Mohammad et al. 23 with 57% for HCV carriers. This increased frequency may be justified by the stress and anxiety caused by the establishment of a chronic infectious disease diagnosis such as hepatitis, leading to neuropsychiatric disorders, which may trigger FM [23] [24] [25] .
Regardless of the high FM prevalence obtained, RA was even more frequent than the former in HCV patients compared to HBV carriers, having reached statistical significance (p=0.042). When comparing the results of hepatitis frequency in patients with rheumatic disease to other published data, according to El Garf et al. 20 , despite having found a higher positive HCV prevalence (18.5%), mainly associated with RA and systemic lupus erythematosus, the overall number of patients with rheumatic complaints (n=157) was inferior compared to the overall number of patients in this study (n=600). Feuchtenberger et al. 8 , despite analyzing data from a more numerous cohort (n=1,338) than the one from the Rio Branco study, detected HBV infection in only 0.2% of patients, which also presented with Rheumatoid Arthritis-AR. Tinazli et al. 21 , also in a study with a reduced number of patients (n=154), did not detect a single patient who tested positive for HCV, probably because the general prevalence of HCV positivity reported for Turkey (0.1%-1%) is lower than that in Brazil 2-3 . These differences in frequencies compared with other studies may reflect local features in each healthcare institution and country, considering the wide geographical distribution of rheumatic diseases. Hsu et al. 26 detected 9.3% of Chinese RA patients having HBV, and Abdel Mohsen D et al. 28 reported a 15% frequency of HCV in a large Egyptian cohort having RA, supporting the hypothesis that HBV and HCV had a pathogenic role in RA by means of a synovial deposition of viral antigens [17] [18] [19] [26] [27] [28] , although further studies are necessary to clarify these molecular mechanisms.
The increased hepatitis endemicity in the State of Acre 3 may have affected the frequency of viral hepatitis obtained in this study, considering that over a 9-month period, 600 patients were assisted in the Rheumatology Outpatient Department for rheumatic complaints and 11.7% of the patients obtained the diagnosis of hepatitis B or C.
Among patients included in the study, a higher prevalence of HBV or HCV infection was observed in women (84.3%) than in men, a fact that may be related to men seeking less healthcare, be it for the prevention or treatment of their medical conditions, or yet be explained by the employment of a convenience sample comprising a population of patients referred to specialized rheumatological assessment, given that in most rheumatic diseases, women are more frequently affected than men [30] [31] , for example, FM was the most prevalent rheumatic condition in this study with an overall estimated prevalence of 3.4%-4.9% in females and 0.5%-1.6% in males [23] [24] [25] .
Autoimmune rheumatic diseases are known as independent risk factors for major cardiovascular events, with HBV and/or HCV patients having an even greater risk, regardless of their hepatic disease severity 4, [11] [12] 32 . In this study, among the diagnosed comorbidities, only hypothyroidism was more prevalent in the HCV group (21.9%) compared to the HBV group (2.6%). Thyroid disorders are common in patients with rheumatic diseases and in viral hepatitis patients 4 , and several studies suggest a close association between HCV infection and autoimmune thyroiditis, such as reported by Qadeem K et al. 33 , having obtained HCV in 4% and HBV in 1% of patients with thyroiditis (p<0.05), and Antoneli et al. 34 who obtained an increased frequency of hypothyroidism in patients with HCV (13%) in relation to HBV (4%), consistent with the present study. Therefore, these results imply that both HCV and HBV may be possible environmental triggers for autoimmunity mechanisms against the thyroid by means of an IFN-alpha-induced systemic inflammatory reaction that may lead to a plethora of other rheumatic diseases.
It is worth noting that the majority of patients with HBV or HCV included in this study presented with a low viral load count (justified by the fact that the majority of HBV patients were under antiviral treatment at the time of the study and the majority of the HCV carriers had already concluded their antiviral treatment, causing viral replication suppression), and they all had rheumatic complaints, confirming that minimal viral replication could explain the extrahepatic manifestations in these patients, in addition to those with active infection, and highlighting the importance of evaluating these complaints at a viral hepatitis outpatient setting routine.
In conclusion, the high prevalence of rheumatological manifestations and rheumatic diseases diagnosed in patients with hepatitis B and C infections during this study emphasizes the importance of considering viral hepatitis as the differential diagnosis for patients with rheumatic symptoms and also of hepatitis serological testing as a routine investigation protocol for rheumatic diseases, particularly in countries with high prevalence of hepatitis such as Brazil. Moreover, approaching all chronic hepatitis patients in a multidisciplinary setting for the investigation of extrahepatic manifestations is significantly recommended.
